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Abstract 
As the number of students pursuing mathematics and science in higher education 
decline, it becomes imperative· that we look for the causes of the decline. As part of the 
Australian Improving Middle Years Mathematics ·and Science (IMYMS) project, 
students were asked to rate their perceptions of classroom practice in mathematics and 
science and their attitudes to these subjects. Results of this survey reveal little 
difference in perceptions of classroom practice, but significant differences in students' 
attitudes between mathematics and science. Differences were particularly evident for 
items relating to the usefulness of mathematics and science (mathematics was more 
useful) and enjoyment of the subjects (science is more fun). If teachers are aware of 
Sl:lch perspectives, it may be possible to change students' attitudes. 
Effective student engagement depends on students enjoying their studies in 
mathematics and science, being confident in their ability and recognising 
the relevance of these subjects to everyday life, now and in the future. 
(Education Training Committee, 2006, p. xvii) 
Science and technology are the widely acknowledged foundation of Australia's 
future development. Underpinning these are the key learning areas of 
mathematics and science. However, Australia is experiencing a decline in 
numbers of mathematics and science students in higher education. Moreover, 
studies over the last two decades have shown a general decline in Australian 
students' interest and enjoyment of science across the compulsory secondary 
school years, with a particularly sharp decline across the primary to secondary 
school transition (e.g. Adams, Doig, & Rosier 1991; Goodrum> Hackling, & 
Rennie, 200 I) and a dec1ine in the numbers of students studying' advanced 
mathematical courses in upper secondary school (Thomas, 2000). 
Improving teaching and learning in the middle years of schooling (Years 5 to 9) 
is receiving particular attention because of the coincidence of the disengagement 
of students with the significance of these years for the preparation of st~sIents 
for their future role in society. Thus the Improving Middle Years Mathematics 
and Science: The role of subject cultures in school and teacher change!! 
(IMYMS) project, which is the source of data for this paper, is investigating the 
role of mathematics and science' knowledge and subject cultures in mediating 
change processes in the middle years of schooling. 
<::if" Deakin University, Australia; e~mail: grovesac@deakin.edu.au.badoig@deakin.edu.au. 
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Mathematics and science are sometimes seen as "love-hate" subjects, rating 
highest for subjects disliked, but also rating relatively highly among preferred 
subjects (Hendley & Stal11es, 1996). Students, even primary aged stud~nts, can 
often shed light on what constitutes good practice (see, for example, 'van den 
Heuvel-Panhuizen, 2005). Students' attitudes towards mathematics and science 
and their perceptions of what they regard as positive aspects of classroom 
practice have been shown to decline from the primary years to junior secondary 
(Race, 2000). The decline in interest in science in the early years of secondary 
school is of particular concern, since it is in these years that attitudes to the 
pursuit of science subjects and careers are formed (Speering & Rennie, 1996). 
Students' negative attitude towards the relevance of science ,content for their 
lives was a strong theme in the report by Goodrum, Hackling, & Rennie (2001) 
on the status and quality of teaching and learning of science. 
As part of the IMYMS project, the IMYMS Student Survey was admini~tered to 
all students in 2004 and 2005. The survey included a 36 item section on 
students' perceptions of classroom practice and attitudes towards mathematics 
and science, and a 24 item section on students' learning preferences. Students 
completed separate, parallel surveys for mathematics and science. 
This paper focuses on students' perceptions and attitudes. It explores the 
differences in 700 Year 5 and 6 students' perceptions of their learning 
environment and their attitudes to mathematics and science during 2005, the 
second (and final) year of schools , involvement in the IMYMS project 
Methodology 
Students in the twenty-six primary schools involved in the IMYMS ~ project 
participated in the surveys. The two surveys (one for mathematics and one for 
science), were in a Likert-type format, with 36 statements to which students 
responded by selecting one of Strongly Agree, Agree, Disagree or Strongly 
Disagree. These statements were placed into twelve groups of three, where the 
statements in each triplet were linked either to one of the nine components of the 
IMYMS Components of Effective Teaching and Learning or to three aspects of 
students attitudes to mathematics and science. Due to space constraints, the full 
list of 36 items is only included here in Table 2. However, Table 1 lists the nine 
IMYMS Components together with the three aspects of student attitude, and 
summarises the grouping of the items from the student perceptions survey. For 
further details of the development of the IMYMS Components and the student 
perceptions survey, see Doig, Groves, Tytler, .and Gough (2005), Groves and 
Doig (2005), and Doig and Groves (2005). 
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Table 1: Student Perceptions Items Grouped by IMYMS Component and 
Aspects of Student Attitude 
IMYMS Component or Aspects of Student Attitude* Item nos 
1. The learning environment promotes a culture of value and respect 1 I3 25 
2. Students are encouraged to be independent and self motivated 2 14 26 
learners 
3. Students are challenged to extend their understandings 3 15 27 
4. Students are supported to develop meaningful understandings 4 16 28 
5. Students are encouraged to see themselves as mathematical and 5 17 29 
scientific thinkers 
6. Mathematics and science content is linked with students' lives and 6 18 30 
interests 
7. Assessment is an integral part of teaching and learning 7 19 31 
8. Learning connects strongly with communities and practice beyond 8 20 32 
the classroom 
9. Learning technologies are used to enhance student learning 9 21 33 
10. Enjoyment of mathematics and science 10 22 34 
11. Aspirations to achieve in mathematics and science 11 23 35 
12. The value of mathematics and science to future success 12 24 36 
* Headings 10, II and 12 refer to the items related to aspects of student attitude 
The analysis of data from the 2004 mathematics survey (see Doig & Groves, 
2005) showed students to have positive attitudes to most aspects of mathematics 
and the mathematics classroom learning environment, with students satisfied 
with most aspects of classroom practice, strongly supporting statements 
regarding the value of mathematics to their future and aspiring to do well, but 
feeling that mathematics was not necessarily linked to things that interested 
them or to community and practice beyond the classroom. 
An analysis of the 2005 primary mathematics data (using the techniques 
described later when comparing mathematics and science) showed no significant 
difference between the 2004 and 2005 mathematics data, except for Item 34 I 
enjoy learning maths at my school, where, based on a l test with I degree of 
freedom, there was a significant difference at 0.05 level in the number of 
responses of Strongly Agree. 
In this paper, we look at the differences in responses for the primary 
mathematics and science surveys completed by students in 2005. 
lis 
Results and discussion 
Figure I shows the-'j3roportion of responses in each of the four categories for the 
mathematics survey_ 
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Figure 1: Proportions of 2005 mathematics responses in each of four response 
categories 
Figure 2 shows the proportion of responses in each of the four categories for the 
sCIence survey_ 
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Figure 2: Proportions of2005 science responses in each of four response 
categories 
Overall primary students' perceptions of both mathematics and science were 
very positive, with only the following three items having fewer than 60% of 
students Agreeing or Strongly Agreeing for both mathematics and science: 
18 The maths/science we do is often connected to things I am inteliested In 
outside school; 
19 My teacher always tells us how our maths/science will be marked; and 
32 In my maths/science class we look at things in the news or work on 
problems that affect our lives. 
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In addition, 380/0 of mathematics students Agreed or Strongly Agreed that: 
8 In my maths class we work on projects outside schoo] or have people come 
to talk to us. 
In order to compare the mathematics and science data, two analyses of the data 
were carried out - one based on the percentage of students who rated each item 
as Strongly Agree, and the other on the percentage of students who rated each 
item as either Strongly Agree or Agree (that is those who agreed overall). 
Table 2: Primary Students' Perceptions 2005 - Mathematics vs Science 
Question SA SA+A 
24 What I learn in maths/science will help me in the future 29.8*** 11.0*** 
12 What I learn in maths/science will be useful to me when r leave 29.6*** 10.6*** 
school 
36 What I learn in maths/science helps me in everyday life 26.9*** 18.7*** 
28 My teacher tries to help everyone understand maths/science 14.0*** 2.1 
23 I really want to do well in maths/science 12.9** 1.4 
4 My teacher tries to find out what I know when teaching 12.7*** 4.2** 
something new in maths/science 
15 My teacher expects everyone to dQ their best in maths/science 11.0* 1.3 
20 We learn about ways that maths/science is used in everyday life 10.4*** 14.1*** 
17 In my mathslscience class we do lots of investigations and 9.1 *** 12.4*** 
problem solving 
26 In my maths/science class we are encouraged to work things out 8.4** 4.7*** 
for ourselves 
14 My teacher expects me to think about how weIll understand 8.3** 1.6 
things 
31 My teacher gives me helpful feedback about my maths/science 7.6** 6.8*** 
27 Sometimes the activities we do in maths/science are hard but they 7.1 * 4.7** 
help us learn 
35 I like to try hard with my maths/science work 6.4 -0.1 
5 I am expected to explain my thinking in maths/science 5.9* 2.1 
25 My teacher values my work and ideas in maths/science 4.1 5.9*** 
7 My teacher's comments on my maths/science work help me learn 4.0 2.6 
better 
1 It is OK to say what I think in my maths/science class '- 2.5 1.8 
19 My teacher always tells us how our maths/science will be marked 2.4 3.8 
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Question SA SA+A 
13 We are encouraged to respect each other's ideas in my 2.4 ).5 
maths/science class 
16 My teacher uses activities that help me understand new ideas 2,0 2.9 
32' In my maths/science class we look at things in the news or work 0.8 -;4.7 
on problems that affect our lives , , 
2 In my maths/science class I am expected to make decisions about 0.5 +1.2 
how I do my work , 
i 
29 In my maths/science class we often talk about our ideas 0.2 J.O 
3 The maths/science we do in class makes me think and ask 0,0 :0.4 
questions 
21 We use technology (such as computers and calculators) to solve -0.8 ,0.6 
maths/science problems 
33 In maths/science we can use technology (such as computers, -1.3 1.4 
calculators or digital cameras) to help with our work 
18 The maths/science we do is often connected to things I am -4.0* -7.9** 
interested in outside school 
; 
30 My teacher tries to make maths/science interesting for everyone -4.6 ~1.6 
9 We use technology (such as computers, calculators or digital -5.2* -7.7** 
cameras) to explore new maths/science ideas 
8 In my maths/science class we work on projects outside school or . -10.4*** -22.6*** 
have people come to talk to us 
10 1 enjoy the work I do in my maths/science classes -11.3*** -12.1 *** 
34 I enjoy learning maths/science at my school -11.5*** -12.6*** 
11 I really want to learn about maths/science at school -12.0*** -11.2*** 
; 
6 In maths/science we study things that interest me -12.2*** -14.1 *** 
22 . Learning maths/science at my school is fun -16.7*** -16.8*** 
, 
NOTES 
SA represents the difference in percentages between students rating of mathematics and science 
items as Strongly Agree - i.e. (% SA mathematics) - (% SA science) . 
SA + A represents the difference in percentages between mathematics and science students rating 
each item as Strongly Agree or Agree 
2 * indicates a significant difference at 0.05 level based on a X2 test with I degree offr~edom 
** indicates a significant difference at 0,01 level based on a l test with 1 degree of th~edom 
*** indicates a significant difTerence at 0.00 I level based on a X2 test with I degree offreedom 
Table 2 shows the differences between student perceptions in mathem~tics and 
science. Items have been ranked, based on the difference in percentages between 
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students' rating of each item as Strongly Agree for mathematics and science (the 
figures in the column SA). The second column of figures, SA + A, represents 
the difference in percentages between students' rating of each item as Strongly 
Agree or Agree for mathematics and science. 
As explained in the notes to Table 2, asterisks are used to indicate the statistical 
significance of such differences, based on a X2 test with 1 degree of freedom. 
As can be seen from Table 2, primary school students perceive mathematics to 
be much more useful to future success 'and really want to do well in 
mathematics, while science is seen as more fun, more enjoyable and more 
interesting, with students believing they work much more on projects outside 
school or have people come in to talk to them. 
There is much less of a difference in the' way students perceive their teachers 
and claSsroom activities. This is perhaps not surprising in view of the fact that, 
i~ almost all cases, the same teacher is teaching students mathematics and 
sdence. Nevertheless, teachers seem to focus more in mathematics lessons than 
in science lessons on conceptual aspects, such as developing understanding and 
probing for prior knowledge, as well as focusing more on investigations and 
problem solving and encouraging students to work things out for themselves. 
Conclusion 
The importance of mathematics and science as a basis for a technologically 
advanced civilization is unquestionable. Despite this, students, in Australia at 
least, are shying away from these two important subjects. To redress this 
situation requires a careful examination of the reasons for this unpopularity. Th~ 
Improving Middle Years Mathematics and Science project has attempted to start 
this examination through the student surveys. The analysis of the survey data 
suggests 'that student attitudes appears to be bipolar and reversed for 
mathematics and science, while there is much less of a difference apparent in 
their perceptions of classroom practice. This means that any proposed solutions 
to improving poor attitudes to mathematics may need to be different to thos'e 
needed for science. For example, mathematics, seen as useful, needs to be made 
more engaging for students, while science, although engaging, is not believed to 
be as useful. 
While these results are from a small-scale study, we believe that it is clear that 
teachers, who are aware of these attitudes, and the differences in students' 
attitudes to the two subjects, are well-placed to make a difference to their 
students' attitudes. 
The results also suggest that teachers in Victorian primary schools focus more 
on developing understanding and independent thinking in mathematics than in 
science and have higher expectations of their students. 
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While the teachers in this project were being supported in their teaching of 
science, these findings are perhaps not surprising given the fact that in Victorian 
primary schools there is much less time devoted to and emphasis placed on the 
teaching of science than mathematics. 
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